Regulation of polypeptide chain initiation and activity of initiation factor eIF-2 in Chinese-hamster-ovary cell mutants containing temperature-sensitive aminoacyl-tRNA synthetases.
The regulation of polypeptide chain initiation has been investigated in extracts from a number of well-characterized Chinese hamster ovary (CHO) cell mutants containing different temperature-sensitive aminoacyl-tRNA synthetases. These cells exhibit a large decline in the rate of initiation when cultures are shifted from the permissive temperature of 34 degrees C to the non-permissive temperature of 39.5 degrees C. During a brief incubation with [35S]Met-tRNAMetf or [35S]methionine, formation of initiation complexes on native 40S ribosomal subunits and 80S ribosomes is severely impaired in extracts from the mutant cell lines exposed to 39.5 degrees C. Wild-type cells exposed to 39.5 degrees C do not show any inhibition of protein synthesis or initiation complex formation. Inhibition of formation of 40S initiation complexes in the extracts from mutant cells, incubated at the non-permissive temperature, is shown to be independent of possible changes in mRNA binding or the rate of polypeptide chain elongation and is not due to any decrease in the total amount of initiation factor eIF-2 present. However, assays of eIF-2 X GTP X Met-tRNAMetf ternary complex formation in postribosomal supernatants from the temperature-sensitive mutants reveal a marked defect in the activity of eIF-2 after exposure of the cells to 39.5 degrees C and addition of exogenous eIF-2 to cell-free protein-synthesizing systems from cells incubated at 34 degrees C and 39.5 degrees C eliminates the difference in activity between them. The activity of the initiation factor itself is not directly temperature-sensitive in the mutant CHO cells. The results suggest that the activity of aminoacyl-tRNA synthetases can affect the ability of eIF-2 to bind Met-tRNAMetf and form 40S initiation complexes in intact cells, indicating a regulatory link between polypeptide chain elongation and chain initiation.